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CALI BRATI ON STANDARD REQUI REMENT FOR A
M CROMVE SYNTHESI ZED SWEEP OSCI LLATOR

1. SCOPE

1.1 Scope. This requirenment defines the nechanical and electrical

performance requirenents for a Mcrowave Synthesized Sweep Oscill atot
hereinafter referred to as the oscillator. The oscillator shall have

synt hesi zed broadband frequency coverage of 10 MHz to 20 Chz and shall prov
the conbi ned performance of a synthesized and a broadband sweep oscill atc
The oscillator provides CGeneral Purpose Interface Bus (GPIB) capabilities
accordance with | EEE- STD-488. The oscillator is intended for use by shipbo
and shorebased Navy personnel in association with calibration equi pnent u:
to calibrate mcrowave power neasurenent instrunents and spectrum anal yzers

2. APPLI CABLE DOCUMENTS

2.1 Oontrolling Specifications. M L-T-28800, "MIlitary requirenent, Test
Equi prent for wuse wth Electrical and Electronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall forma part of this requirene

3.  REQUI REMENTS

3.1 General. The oscillator shall conformto the Type Il, Cass 5, Style
requirenments as specified in ML-T-28800 for Navy shipboard and shorebased
as nodi fied bel ow.

3.1.1 Design and Gonstruction. The oscillator design and construction shall
nmeet the requirenents of ML-T-28800 for Type Il equipnent.

3.1.2 Power requirenents. The oscillator shall operate from a source of
103.5V to 126.5V at 60Hz (5% single phase input power as specified in ML-
28800.

3.1.2.1 Ruses or drcuit Breakers. Fuses or circuit breakers shall be
provided. If circuit breakers are used, both sides of the power source sh:
be automatically disconnected from the equipnment in the event of excessi
current. |If fuses are used, only the line side of the input power Iine,
defined by ML-T-28777, shall be fused. Fuses or circuit breakers shall
readi |l y accessi bl e.

3.1.2.2 Power (onnection. The requirements for power source connections
shal|l be in accordance with M L-T2-28800 with a 6-foot mninmum | ength cord.

3.1.3 Dnension and Wight. Maxi nmum di nensions shall not exceed
19 inches (485m) in wdth, 8 inches (205m) in height, and 25 inches (635
in depth. The weight shall not exceed 80 pounds (37 Kg).

3.1.4 LithiumBatteries. Per ML-T-28800, lithium batteries are prohibited
wi t hout prior authorization. A request for approval for the use of lithi
batteries, including those encapsulated in integrated circuits, shall




submitted to the procuring activity at the tine of subm ssion of proposal
Approval shall apply only to the specific nodel proposed.

3.1.5 Handl es. Pul' | handl es/ knob guards satisfy the handl e requirenents of
M L- T- 28800.

3.2 Ewironnental Requirenents. The oscillator shall neet the environnental
requirenments for a Type II, Cass 5 Style E equipnment wth the deviatic
speci fied bel ow

3.2.1 Tenperature and Humdity. The oscillator shall neet the conditions
bel ow

Tenperature(°Q Relative Hunmdity(%

Oper at i ng 10 to 30 95
30 to 40 75
Non- oper at i ng -40 to 70 Not controlled
3.2.2 Hectronagnetic onpatibility. The electromagnetic conpatibility

requi renents of ML-T-28800 are limted to the followi ng areas: CEOl1l, CEl
Cs01, Cs02, Cs06, REO1, REO2 (14 kHz
to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Gilibration Interval . The oscillator shall have an 85% or greater

probability of remaining within tolerances of all requirenments at the end o
12 nonth peri od.

3.4 Mintainability. The oscillator shall neet the Type Il maintainability
requi renents as specified in ML-T-28800 except the |owest discrete conmpon
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nut es.

3.5 Perfornance Requirenents. The oscillator shall provide the follow ng

capability as specified bel ow Unl ess otherw se indicated, all perfornar
requirenents shall be nmet following a 30-mnute warmup period, over t
tenperature range of +10(C to +40(C and with line voltage variation of +/-1

3.5.1 Fequency. The oscillator shall provide the follow ng perfornmance
capabilities .

3.5.1.1 Gontinuous Vdve (GO Mbde and Manual Saeep. The oscillator shall
provi de the foll owi ng performance capabilities in CWnode and nanual (digit
sweep.

3.5.1.1. requency Range. The oscillator RF output frequency range shall be
10 Mhz to 20 Ghz in CWnode and nmanual (digital) sweep.

3.5.1.1.2 Hequency Resalution. The oscillator RF frequency maxi num
resolution shall be (1 Hz in CWnode and manual (digital) sweep.




3.5.1.1.3 Accuracy and Internal Tine Base. The oscillator RF output
frequency accuracy shall be equal to the internal reference tine bas
accuracy.

3.5.1.1.3. 1Tine Base Ading Rate. The oscillator internal tinme base shall
have an aging rate of < 1 (? fder day after a 30 day warm up.

3.5.1.1.3.28ntching Tine. The oscillator RF output signal shall have a
switching tine of < 100 nms to be within specified frequency resol ution.

3.5.1.2 Gontinuous Siaeep, Center Frequency/ Sneep Wdth, and Sart/Sop
Frequency. The oscillator shall provide the followi ng performance abilities i

conti nuous sweep, center frequency/sweep wdth, and start/stop frequen
nodes.

3.5.1.2.1 Range. The oscillator RF output signal shall have a 10 Mz to 20
Ghz sweep frequency range.

3.5.1.2. 2Resol ution. The oscillator RF output signal frequency resol ution
in swept node shall be the larger of 0.2% of sweep width or 1 Hz.

3.5.1.2. 39neep Fequency Accuracy. The oscillator RF output swept frequency
accuracy shall not exceed (2% of the indicated sweep width (sweep tinme > :
ne) .

3.5.1.3 Frequency Mirkers. The oscillator shall have at least five
frequency markers that are independently settable as specified in ti
fol | owi ng subparagraphs.

3.5.1.3.1 Range. The frequency marker settable frequency range shall be
at least from 10 Mz to 20 Gnz.

3.5.1.3. 2Resol ution. The frequency marker resolution shall be the | arger of
0.2% of sweep width or 1 Hz.

3.5.1.4 Readout Accuracy. The oscillator shall have a frequency and marker
readout uncertainty of ( (2% of the indicated sweep wdth (sweep time > I
ns) .

3.5.2 Sectral  Purity. The oscillator shall provide the follow ng
performance for spectral purity in CW node and all swept nodes unles
ot herw se stated.

3.5.2.1 Spurious Sgnals. The oscillator shall provide the follow ng
spectral purity performance at 0 dBmcarrier |evel.

3.5.2.1.1 Harnonics (up to 20 Giz) . Spurious signals which are harnonics of
the carrier frequency shall be at |east 30 dB below the carrier.

3.5.2.1.2 Subharnonics (up to 20 Ghz). Spurious signals, which are
subharrmoni cs of the carrier frequency shall be at least 25 dB below t|
carrier.

3.5.2.1.3 Non-Harnonically Related Sourious Sgnals (ON and nanual Saeep
Mde Only). The oscillator spurious signals which are non-harnonically
related to the carrier frequency shall be at |east 50 dB bel ow the carrier.




3.5.2.1.4 Sngle-Sdeband Phase Noise. The oscillator single-sideband phase
noi se performance expressed in dBc per 1 Hz noi se bandw dth (BW shall be |
than 75 dB at 10 Ghz in CWnode, 10Khz offset.

3.5.3 Radio Frequency (RF) Qutput. The oscillator shall provide the
foll ow ng performance for RF output.
3.5.3.1 Mxinum |evel ed power. The oscillator RF nmaxi mum | evel ed power
out put shall be at least the following from+10(C to +35(C:
CGarri er F equency Level

0.01 to 2.3 Ghz +10. 0 dBm

2.3 to 7.0 Ghz +12. 0 dBm

7.0 to 13.5 Chz +10. 0 dBm

13.5 to 20.0 Ghz + 9.0 dBm
3.5.3.2 Mninum settabl e power. The oscillator mninmm settable RF power

shall be ( -80 dBm

3.5.3.3 Qutput Power Resol ution. The oscillator output power resolution
shall be at least 0.1 dB.

3.5.3.4 Qutput Power Uhcertainty. The oscillator RF output power
uncertainty shall not exceed ( 1.5 dB.

3.5.3.5 Leveled Hatness. The oscillator output power I|evel flatness
across the frequency range shall not exceed ( 1.3 dB.

3.5.3.6 RE Qutput |npedance. The oscillator shall have a nom nal RF out put
i npedance of 50 ohns.

3.5.3.7 RE Qutput Sanding Vdve Ratio (SR . The oscillator RF output SWR
shall be < 2.0:1.

3.5.4 External Leveling Wsing Qystal Detectors. The oscillator shall have a
node that allows the oscillator to be externally |leveled by crystal detecto

3.5.4.1 External leveling Wsing Power Mter. The oscillator shall have a
node that allows external power neter |eveling.

3.5.4.2 External Lleveling Input Sgnal Range. The oscillator external
| eveling input signal range shall be at |east 500 mcrovolts to 0.5 volts -
external |eveling.

3.5.4. 3 External Leveling Input Inpedance. The oscillator external |eveling
shal | have a nom nal input inpedance of 100 Kohm or greater.

3.5.5 Amplitude Mdulation (AM. The oscillator shall provide in AM node the
performance capabilities specified in the follow ng subparagraphs for |evel
out put signals ( 8 dBm

3.5.5.1 AMDepth. The oscillator AM depth shall be settable from0%to 90%



3.5.5.2 AMBandwidth. The oscillator AM node shall have a 3 dB bandw dt h of
> 100 kHz.

3.5.5.3 AMInput |npedance. The oscillator shall have a nom nal AM i nput
i npedance of 600 ohnms or greater.

3.5.6 HFequency Mdulation (AV) . The oscillator shall provide in FM node
t he performance capabilities specified in the follow ng subparagraphs.

3.5.6.1 FMBandwidth. The oscillator FM node shall have a 3 dB bandw dt h of
at least 50 kHz to 10 Mhz.

3.5.6.2 Peak Deviation. The oscillator FM peak devi ation shall be settable
fromO to the foll ow ng:

Rat e Peak Devi ation
DC to 100 Hz (10M—|z
100 Hz to 1 MHz (7
1 MHz to 2 Mz (5
2 MHz to 10 Mz ( 1M—|z
3.5.7 Saeep. The oscillator shall provide the followi ng sweep functions

and performance capabilities.

3.5.7.13neep Functions. The oscillator shall sweep the RF frequencies upward
fromthe selected start frequency to the selected stop frequency in start/s
sweep node. The oscillator shall sweep the RF output frequency symetrical
upward (( sel ected sweep wi dth) about the selected center frequency in cen
frequency/ sweep w dt h node.

3.5.7.2 Sneep Tine. The oscillator shall have selectable sweep tines from
0. 01 seconds to at |east 100 seconds.

3.5.7.3 Sneep Qutput. The oscillator shall have a direct coupled saw ooth
out put concurrent with the swept RF output. The waveform shall be a nom na
V at the start of the sweep and a nomnal +10 V at the end of the swe
regardl ess of sweep width or direction. The sweep output connector shall Dbe
type BNC fermale on the front or rear panel.

3.5.7.4 Sneep Trigger Mbdes. The oscillator shall have provision for
sel ectable sweep trigger node and for single sweep nobde. The sweep inp
trigger connector shall be a type BNC female, on the front or rear panel.

3. 5.8 RF bl anki ng. The oscillator shall provide for RF blanking. Wth the
RF bl anki ng enabl ed, the RF shall be automatically turned off during retr:
and on after conpletion of retrace.



3.5.9 Gnnectors. The oscillator shall have the foll ow ng connectors.

3.5.9.1 Mdulation, leveling, and sweep (onnectors. The oscillator shall
have BNC type femal e connectors for nodulation input, sweep trigger inpt
| eveling input, and sweep out put.

3.5.9.2 Radio Frequency (RF) Gonnector . The oscillator RF output shall use
a precision type N femal e connector in accordance with M L-C 39012C.

3.6  Qperating Requirenents. The oscillator shall provide the follow ng
capabilities.

3.6.1 Sandby/ Qoerate. A STANDBY/ OPERATE and/or RF ON OFF switch shall be
provi ded.

3.6.2 HEror Gorrection. During calibration, the oscillator shall provide
the capability to accept and store corrections for all neasurenent deviati
from nom nal conditions. The oscillator shall neet all the specifie

performance specifications wthout requiring additional entry of ar
calibration factor or other correction data.

3.6.3 Self Test. The self test shall determ ne operational readi ness and
i solate faulty nodul es.

3.6.3.1 Dsplay. If the self test fails, the display shall indicate the
nature of the failure and provide directions for diagnostic action.

3.7 Dgital Interface. The oscillator shall provide a digital interface as
specified in ML-T-28800 and | EEE-488 Ceneral Purpose Interface Bus (GPIB).

3.7.1 Renote Progranming Requirenents. Al nodes, functions, and
i nputs/out puts of the oscillator shall be renptely programmbl e over the IE
488 General Purpose Interface Bus (CGPlIB).

3.7.2 PAAB CGapabilities. The following |EEE-488 capabilities shall be
provi ded:

T6 or TE - Tal ker,
L4 or LE4 - Listener,
SR1 - Service request,

3.7.3 Satus Register Access Requirenents. Access to status register shall
be available via the |EEE-488 bus to ascertain oscillator node, range a
ot her operational and error status.

3.7.4 Bus Sring Termnator Requirenents. Terminators for a string of bus
commands shall be a carriage return followed by line feed and EQ signal.

3.7.5 Bus Address Sntch. Address nust be selectable w thout renoving any
covers.

3.7.6 Bus BEror Handling Requirenents. Bus error reporting and recovery
conventions shall be fully described in the Operation and M ntenance Manua

3.7.7 onpatibility. The oscillator, when used as part of an automated
system shall be capable of automatically energizing and /or «calibrati




applicable test instrunents and neasurenent systens that are |EEE-488 b
confi gur ed. The oscillator shall be conpatible with the Fluke 1722A a
1722A AP I nstrument Controllers.

3.8 Accessories. The foll ow ng accessories shall be provided with each
oscill ator.

3.8.1 Power Gable. One power cable in accordance with MVL-T-28800, wth
m ni mum | ength of 6 feet.

3.9 _Minual . At |least two copies of an operation and mai nt enance manual shal
be provided. The manual shall neet the requirements of ML-M 7298.

3.9.1 Glibration Procedure. A calibration procedure in accordance wth
M L- M 38793 shal |l be provided.




